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doi:10.1016/j.hkpj.2010.11.001Abstract Pain is an important clinical factor that can limit movement at a joint and inhibit
the functional use of a limb after stroke. Incidence of musculoskeletal pain (MSP) and its
impact on motor performance among community-dwelling stroke survivors were investigated
in this descriptive study. The study sample comprised 102 (51 men and 51 women) freely con-
senting stroke survivors (mean age, 52.92 10.24 years) receiving physiotherapy on outpatient
basis as part of their rehabilitation programme. They were interviewed and physically assessed
for pain, and for those who had MSP, the intensity of their pain and motor performance were
assessed using Numerical Box-21 Scale and Stroke Rehabilitation Assessment of Movement,
respectively. Data were analysed using Spearman correlation coefficient at alpha value of
0.05. Results showed that 81 (42 men and 39 women) or 79.4% of the sample had pain symp-
toms, with 23.5% of these having the pain pre-dating stroke onset. Pain distribution by type
revealed that MSP and central post-stroke pain was equally distributed (30.9%), whereas the
remaining 38.3% presented with mixed type of pain. Among those with MSP, 25.9% had pain
at shoulder only, 12.0% at the elbow only, and 2.5% at the ankle joints only. A statistically
significant negative correlation (rhoZ0.29, pZ 0.009) was observed between the Numerical
Box-21 Scale and Stroke Rehabilitation Assessment of Movement scores. MSP after stroke is as
common as central post-stroke pain, and presence of MSP is associated with lower motor
performance. There is a need for physiotherapists treating post-stroke individuals to take care
of this type of pain to enhance the recovery of motor function.
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Stroke is an important cause of death and disability in
Africa, with some sub-Saharan African countries recording
mortality and case fatality exceeding those in the devel-
oped world [1]. Stroke often results in considerable
impairment of sensory, motor, perceptual, and language
functions. Its sequelae include paraesthesia and chronic
pain syndromes, with the latter possibly resulting from
stroke-induced damage to the nervous system [2].eserved.
12 T.K. Hamzat, O.C. OsundiyaPresence of post-stroke pain and its effect on normal
living is of considerable concern in stroke recovery and
demands strict attention [3]. It was opined that complica-
tions relating to pain and cognitive as well as affective
symptoms that are potentially preventable may previously
have been underestimated in stroke victims [4]. Appelros [5]
also observed that pain in stroke survivors has frequently
been underdiagnosed and, therefore, undertreated.
Post-stroke pain could be central or musculoskeletal
(local). The central post-stroke pain is a type of neuropathic
pain that is caused by damage to the central nervous system
after a stroke and is localised to the territory of the neuro-
logical deficit, which corresponds to cerebrovascular lesion.
Central post-stroke pain is characterised by constant or
intermittent nature and is associated with sensory abnor-
malities in thepainfulbodyparts [6].Although itwas indicated
that the prevalence of central post-stroke pain is unknown
partly because of the difficulty in distinguishing it from other
types of post-stroke pain [7], it is described as an infrequently
recognised and difficult-to-manage disabling morbidity
occurring in 8e14% of post-stroke individuals [8], a trend
similar to the 8% incidence reported by other researchers [9].
Musculoskeletal pain (MSP), as a subtype of pain experienced
by stroke survivors, could be a result of exacerbation of pre-
existing and/or coexisting painful condition or a direct
consequenceof the stroke.However, irrespectiveof its origin,
MSP would impact on outcomes of stroke intervention,
particularly because pain causes considerable distress and
reduced functional activity that may invariably hinder reha-
bilitation [3]. AnexampleofMSP is shoulder pain that has been
associated with poorer outcomes and prolonged hospital stay
[10]. A patient may, however, experience a mixed type of
pain, comprising both central and local pain.
Relationship between stroke-related pain and spasticity
was studied by Lundstrom et al. [11], who noted no asso-
ciation between pain and spasticity as any individual vari-
able, whereas Berges et al. [12] noted that post-stroke pain
is significantly associated with decreased satisfaction with
quality of life, particularly among men.
Incidence of MSP may affect intervention plans aimed at
restoring motor function after stroke; yet, there is dearth of
study exploring the effects of MSP on motor recovery after
stroke. It is, therefore, pertinent to study the pattern, type,
and characteristics of MSP and assess the relationship
betweenmotor function and this type of pain among patients
receiving physiotherapy after stroke. Having such knowledge
may help design appropriate treatment strategies, espe-
cially, physiotherapy intervention. This studywas carried out
seeking answers to the following specific questions: What
proportion of community-dwelling stroke survivors experi-
ence post-stroke MSP? What type of association exists
between MSP and motor function performance among the
stroke survivors?Methods
In this prospective descriptive research, a three-phase study
technique was used. In the first phase, all community-
dwelling stroke survivors attendingphysiotherapyoutpatient
clinic as part of their rehabilitation programme and whomet
the inclusion criteria for the study were recruited.Eligibility criteria include being self-ambulant without
anyassistive device at the timeof recruitment into the study;
ability to comprehend instruction; absence of diagnosed
psychological disorders; no history of long-term or life-
threatening ailments, such as diabetes mellitus, fibro-
myalgia, cancer, and HIV/AIDS. A total of 120 patients who
met the inclusion criteria and gave their informed consent
were recruited. Clinical information on their age, gender,
stroke laterality, and stroke subtype was documented.
In the second phase, the 120 patients were interviewed
and physically assessed for presence of pain. Eighty-one
patients (42 men and 39 women) were experiencing post-
stroke pain. They were further divided into three groups
depending on the type of pain being experienced: (1) central
post-stroke pain; (2) musculoskeletal (local) post-stroke
pain; and (3) mixed type of pain. The grouping was done
based on clinical interview of the patient using clinical
features of central and localised pain. Information on the
time pain started (pre- and/or pre-stroke) was documented.
The third phase involved those patients who had MSP
(constituted by 25 patients or 30.9% of all those who had
pain). The intensities of their pain were assessed using the
Numerical Box-21 Scale (BNS), whereas their motor
performances were evaluated using the Stroke Rehabilita-
tion Assessment of Movement (STREAM).
The BNS was described as an excellent choice for pain
intensity assessment in heterogeneous patient groups [13].
This scale is also observed to be a very good scale in terms
of psychometrics and validity, regardless of the mental
status of the individuals being studied [14].
The STREAM is a clinical measurement tool for evaluating
the recovery of voluntary movement and basic mobility after
stroke [15]. It contains 30 items that are equally distributed
among three subscales: upper-limb movements, lower-limb
movements, and basic mobility items. A three-point ordinal
scale is used for scoring the voluntary movement of the
limbs, anda four-point ordinal scale is used for basicmobility.
The extra category for basic mobility was added to allow for
one of the score choices to be independence in the activity
without the help of an assistive device (e.g., walking aid,
splints). The quality of movement for the upper extremity
(UE) and lower extremity (LE) is also scored on a three-point
scale, but it is not reflected in thefinal score. A total score for
each subscale is calculated, out of 20 points for the UE and LE
subscales and 30 points for basic mobility, giving a maximum
rawtotal STREAM score of 70.To allow for thepossibility that,
occasionally, an item cannot be scored, the subscales are
converted to a percentage score out of 100 even though the
scores arenot interval based, and the total score is calculated
as an average of scores obtained for the three subscales [14].
The results obtained with the STREAM, as compared with
other measures of impairment and disability in people with
stroke, showed that the scores on the STREAM were asso-
ciated with the scores on the Box and Block test, Balance
Scale, Barthel Index, gait speed, and the Timed “Up and
Go” Test, with Pearson correlation coefficients ranging
from 0.57 to 0.80 [16].
It has generalisability correlation coefficients of 0.99 for
total scores and 0.96e0.99 for subscale scores. It is recom-
mendedforuse inclinicalpracticeandresearchbyAhmedetal.
[16], who compared STREAM with other measures comm-
only used to evaluate the effects of stroke and rehabilitation.
Table 2 Time of onset and location of pain among those
presenting with pain (nZ 81)
Pain characteristics n %
Time of onset of pain
Before stroke 19 23.5
<1 mo after stroke 19 23.5
13The operational mode of the BNS was described before
administration to the group with MSP, and each member
was asked to rate his or her pain on the scale. The BNS
consists of 21 numbers (0e20) presented in ascending order
and surrounded by boxes. Patients were told that 0 repre-
sents one extreme of pain intensity (no pain), whereas 20
represents the other extreme (e.g., pain as bad as it could
be). Patients were told to place an X in the box containing
the number that best represented their pain level. The BNS
was administered to all the patients by a physiotherapy
clinicians who had many years of practice experience and
who was well versed in the use of the instrument.
Motor function was assessed by one of the authors using
the STREAM according to the standardised verbal instruc-
tion for each item as provided on the STREAM scoring sheet.
With each movement carried out, the corresponding
intensity of pain felt by the patients was recorded. Scores
for the individual items were summed to produce subscale
scores, and total scores were transformed to scores out of
100 because of items that were not the result of pain or
restricted range of motion.
The research protocol was approved by the University of
Ibadan/University College Hospital Institutional Ethics
Review Committee.
Data obtained were entered and analysed using the SPSS
package version 10.0 (SPSS, Inc., Chicago, IL, USA).
Spearman rank order correlation coefficient was used to
test the correlation between pain intensity and motor
function scores at alpha value of 0.05.
Results
A total of 102 post-stroke individuals took part in this study
(Table 1). They were aged between 34 and 85 years (mean
ageZ 52.92 10.24), and the time interval between onset
of stroke and point of recruitment into the study was
between 1 and 15 months (meanZ 6.33 4.11 months).Table 1 Demographic characteristics of the subjects
Characteristics n %









Side of paralysis (nZ 81)a
Right 36 44.5
Left 45 55.5
Onset of pain (nZ 81)a
Before stroke 19 23.5
<1 mo after stroke 19 23.5
1e3 mo after stroke 27 33.3
>4 mo after stroke 16 19.8
a Eighty-one subjects had pain with and/or without activity.Eighty-one (42 men and 39 women) patients, representing
79.4% of the total 102 participants, had pain with and/or
without activity. Out of these 81 individuals, 23.5% had pre-
stroke history of pain, 30.9% had MSP (local), 30.9% had
central post-stroke pain, whereas 38.3% presented with
a mixed type of pain. The pain distribution by onset and
location is shown in Table 2. Joints of the upper limbs were
the most affected by pain, whereas most of the patients
started having pain between the first and third months
after stroke. The correlation between the gross pain score,
as reported by the patients on the BNS, and the total motor
function score on the STREAM showed a significantly nega-
tive correlation (Table 3). A significant, negative correla-
tion was also observed between pain and STREAM voluntary
movement of limb score as well as between pain intensity
and basic mobility of the subjects (Table 3).
Discussion
Pain after stroke is a common but often neglected problem,
apparently because restoration of motor functions tends to
take priority in therapeutic intervention plan. This occurs in
spite of the fact that many researchers have noted that
pain constitutes an important hindrance to care for post-
stroke individuals [5,17,18]. Patients with long-term pain
after stroke have also been observed to have low health-
related quality of life because of the pain [19].
In this study involving individuals who have suffered
a stroke, both MSP (local) and central post-stroke type of1e3 mo after stroke 27 33.3
4 mo after stroke 16 19.8
Location of pain (joints affected)
Shoulder alone 21 25.9
Shoulder and elbow 2 2.5
Elbow only 1 1.2
Shoulder, elbow, wrist, and fingers 5 6.2
Shoulder, wrist, and fingers 17 21.0
Wrist and fingers 4 4.9
Shoulder, elbow, wrist and
fingers, and knee
5 6.2
Shoulder, elbow, wrist and
fingers, knee, and ankle
2 2.5
Shoulder, elbow, and ankle 1 1.2
Shoulder and knee 6 7.4
Shoulder, knee, wrist, and fingers 8 9.0
Shoulder, knee, and ankle 2 2.5
Shoulder, knee, ankle, wrist,
and fingers
1 1.2
Shoulder and ankle 2 2.5
Wrist and ankle 1 1.2
Knee and ankle 1 1.2
Ankle alone 2 2.5
Table 3 Correlation between self-reported musculoskel-
etal pain intensity and motor function (nZ 81)
Motor function score Pain score
Rho p
STREAM voluntary movement of limbs 0.33 0.00
STREAM basic mobility 0.23 0.03
Total (gross) STREAM score 0.29 0.00
STREAMZ Stroke Rehabilitation Assessment of Movement.
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than three-fourth of the sample reporting either or
a combination of the two types of pain. This figure is higher
than the incidence of between 49% and 58% reported in
a previous study [20]. The disparity in the values recorded
in these two studies could be accounted for by the 23.5% of
this study sample who had pre-stroke history of pain in their
joints.
MSP and central post-stroke pain were observed in equal
proportion among the individuals sampled in this study. This
observed pain distribution, in which individuals who have
central post-stroke pain account for 30.9% of the sample, is
higher than the range of 8e18% among the patients studied by
Hansson [2], but is within the range of 8e35% reported by
Jonsson et al. [20]. However, shoulder pain, which is
a common example of MSP, was said to affect 16e72% of
patients after cerebrovascular accident [3]. The presence of
mixed type of pain is similar to the observation that most
patients experience a combination of MSP and central post-
stroke pain [21].
The pain distribution by location showed that the joints of
the upper limbs were more affected than those of the lower
limbs. Functionally, the upper limb joints are more involved
in carrying out activities of daily living than the lower limb
joints, which are mainly weight bearing. Furthermore,
structurally, there are more joints in the upper limbs than
the lower limbs, and this could also account for the higher
frequency and intensity of pain in the upper limbs.
Duration of pain varied among the stroke patients; while
some patients’ pain could be described as acute, some
others had long-standing pain. It has been suggested that
long-standing pain post-stroke could be associated with
a variety of slow anatomical, physiological, and biochem-
ical changes found to develop in some patients months or
years after the stroke [22].
Chronic pain after stroke was also documented with the
observation that 75% of stroke patients still had moderate to
severe pain 2 years after stroke [18]. Pain experienced by
stroke patients is often not time dependent and could be
stroke related or a mere coincidence. However, time of pain
onset, irrespective of intensity of pain, could be increased
after stroke as a result of muscle paresis/paralysis and
attendant reduction in physical activity. This picture may, in
turn, result in joint stiffness and also aggravate existing
symptoms of arthritis, such as pain and muscle spasm.
A significant, negative association was found between the
gross pain score of the patients assessed using the BNS and the
total motor score on the STREAM Scale. Similar relationships
were also observed between pain and STREAM domain ofvoluntary movement of limb score, as well as between pain
intensity andSTREAMdomainofbasicmobility of thepatients.
Although it is important to note thatmotor ability after stroke
could also be influenced by other factors, the fact that the
increased pain intensity caused reduced motor performance
indicates that pain is an important determinant of motor
performance after stroke.
These observations, which suggest that presence of pain
is associated with low motor performance after stroke, are
a pointer to the need to relieve pain to make the other
therapeutic interventions aimed at restoring motor func-
tion more effective.
The findings of this study indicate the occurrence of MSP
either alone or in combination with central pain among the
stroke survivors who constituted this study sample. The
presence of pain was found to correlate with poorer scores in
the gross motor, voluntary movement of the limb, and basic
mobility subdomains of the STREAM; that is, the higher the
intensity of pain experienced, the poorer the motor perfor-
mance. This, however, is interpreted with caution, consid-
ering the low rho value observed.
The clinical implication of this study is that MSP is
common among community-dwelling stroke survivors, and
its presence is associated with lower motor function. Using
appropriate interventions, such as physiotherapy modali-
ties and/or procedures to prevent and treat pain after
stroke, may promote better motor function.
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